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(57) Abstract: A composite oxide catalyst for the oxidation of an olefin containing Mo and Bi as essential components, characterized 
in that it has a specific surface area of 5 to 25 m 2 /g and a pore volume of 0.2 to 0.7 cc/g, and has a pore diameter distribution wherein 
the volume of the pores having a pore diameter of 0.03 to O.l V m accounts for 30 % or more of the total pore volume, the volume 
^ of the pores having a pore diameter of 0. 1 to ] ll m accounts for 20 % or more of the total pore volume, and the volume of the pores 
^ having a pore diameter of less than 0.03 JJ m is 10 % or less of the total pore volume; a composite oxide catalyst for use in the vapor 
fT) phase catatlytic oxidation of acrolein or methacrolein or the like which comprises Mo, Bi and a halogen; either of the above two 
O composite oxide catalysts which comprises Mo, Bi, Fe, Si and an element selected from alkali metals and thallium, and optionally 
^ Co, Ni, Mg, Ca, Zn, Ce, Sm, a halogen, B, P. As and W; a method for preparing any of the above composite oxide catalysts; and a 
method for using any of the above composite oxide catalysts. 
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(57) ^#1: 

Mo, B i & & k VXGtr* I* 7 * >Wt<kmtiL&8L4btomm 

t*, itfI95~2 5m ! / g> S8lL$ao. 2 ~ 0 . 7 c c / g , 
mn&ftlfi tc*5V*T iHTLlSi 0 . 0 3~0. lAtm{c:#^Ei-S^l?L 
©HH?L^a^^ji?L^S©3 0%^±, *H *L S iff ® 0 . 1 ~ 1 m m 
ft&-tzmiL<D*:ti&2 0%&L± % £ffl ?L ^ iff @ 0 . 0 3 
t5»?L©t<i^ 1 0%t(TT-fc5, Mo, B i , 
# £ LT-g-frT^ p u-f^Xfi^*^ o u > ^ *g ^ fefe gMk & ifl- 
ffltoI^^^feMi, ±fSV^-rtt^CD^S^Wb, £>o. Mo, B 
i , F e , Si, T/u* y&JR &^J5fc#£L» Co, N 

i, Mg, Ca, Zn, Ce, Sm, ^ n *f 1/ „ B, P, As, W £ 



WO 03/039744 



PCT/JP02/11703 



m m m 

xtt^^fjD-h'j ;i^§Sii-r -s^fi^s&T >^®Nbs^ jkzs^j-yfr e> r/* $? x 

tltlt #ftBS3 9 - 3 6 7 0 fftl, H4 8 - 1 6 4 5^&«, 14 8 - 4 7 6 3 
^^ffi, R4 8 - 1 7 2 5 3 fftl, 1^4 9 - 3 4 9 8^^1, 355-41213-Sf 
tem. 3 5 6 - 1 4 6 5 9 ^§&$g, 356-23969-?t&?6, ^ 5 6 - 5 2 0 1 3 ^ 
3 5 7 - 2 6 2 4 5f / ii, »iE 4 8 - 5 0 3 34 8- 5 14^&|, 

34 8 - 5 2 7 1 3§^l, 34 8 - 5 4 0 2 7^$, 14 8 - 5 7 9 1 6^1, 
3 5 5 - 2 0 6 1 0 ^^1- 355-47144 355-84541 

35 9-7 6 5 4 1 36 0 - 1 2 2 0 4 i ^fiH^O# < 5 nt 

cne»©5-6, (tSJS5 5 -4 7 1 4 4 MSB 5 9 - 7 6 5 4 1 

*^BfcYb«»ii*«jfi"r*i»fc* 6^d*mo -b i £fc«w-B i *«jfr«Jit** 
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T^5. £©3r-f *©{ft*&«ifb'&i|&<hLTtt, t y 'J A y •> U A ^r^^ffl ^ 

ir-T ^M^£IPinfUC'^0f bTtt, 1 - 1 7 9 2 0 6 

#i>Bg 4 9 - 3 4 9 8 #Hf§BS 4 8 - 5 0 3 |48-514f 

ta-AKy'JA^^^SSMit^tti^lScAxt^. £©k^- 

#vok ^'jjb^s&ttka-AKs/UA^ssjnaftT^o, -^n& d ©as**** 

_hg2© v'U # y'J*yjl/$fcttta-AHyU*f Stffil/fc 

5 - 8 7 3 0 0 -S-^ffifctt, N a bfc&^K t'^VX^B i JSC ft 

t Lxffi u&mG&fcVoMi&tfmTK-zn, 6-13096 m s , c 

a, Zn, Ce, SmOVif n^SI^bfc^^ifX^XSB i g^tbtf H§I 
^■m<b<fe»^^IB^^n, ^^¥ 6 - 1 3 0 9 7^^ilCH, Mg, Ca, Zn, Ce, 
SmO^WtN a t^SILfcMib'XV^^ B i JSC** £ b Tffl V» * * It fls «J 

t'J^T> (Mo), (B i) Rtf* (Fe) £"a ft * «^i6ft«*» H 
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«Afi. S®l(:it5t)©i:bTtt, !f#&Bg4 7 - 2 1 0 8 1 f, #&;P§ 5 2-1 

0 4 3 4^, !&^Bg53-5632-ft, #&Pg 5 5 - 3 6 3 8 4 f , #^BS 5 6-24 
6 5 8 f, #&BB 5 6 - 2 8 1 8 0 f, #&BS 5 8 - 2 9 1 3 9 ^, ft HPS 48-26 

£7fc, WML®m\ZMT2> *>©<£: bTH, 57-119837 -Sf ic §8^ £ n 

fc*>©>&**t), aiatSfcLTO. 2~0. 4 c c/g*«ffiUlfitBt*nTti4A5, 
^ © 31 « 7 > ~> ^- ~> 3 > T? © HI ^ T? & £ „ 

Sfc. ffl?LSl:Ml/Ttt, #HBH 5 7 - 1 1 9 8 3 7 ^&«fc¥*§«i7L¥« 2 0 0 0 
A«_hj5«#£ L<DMtk&$> <9 , #£rBS 58-113141 ffiilli?Lltlte 

1 0 0 A <£ 9 /h£ t^®£§©*>©ra: 3 %*#l1?ab 5iff*»*5 £ 5 M^*«* £75*, £ *T 

fc*5W-3xg©-&3<ft©«£*>&, ^b-cfeffi^tsiRttii^^^ens. -r b 
a* o . i%iRjx-r-5-i, f§6n*^(K*©*n, scs~Sc=f K>© 

©iBix-ea&x *>, 5?ftjiijE©w3asffi-^xg©'&a'fbK^s t*F#-r 

f§ bj © i w 

^57^'JozhUJHS/^^UO-hU ;H£ 7 > ^ M -fb K , 2fe 
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tZlo. yf> (Mo), h'Xx'X (B i ), 'T'tn (Si), ZJ/tJV h (Co), ~ 
y*r)V (Ni), ft (Fe), (Mg)> #;1^>^A (Ca), MIS (Zn), 

-fe'J^A (C e ), *7 U A (Sm), th'JCA (Na), # U £ A (Kh ;H£5?£ 
A (Rb), t->-)A ( C s ) , ^ U •> A (Tl), fr^m ( B ) , U > ( P ) , fc * (A 
s), ^>^X^> (W), 7y% (F), (CI), (Br), 3 * (I) © 

©^®m©*., mnmm<D^, &z\,*teffl?imftif;<n x&m 2 n -viz & 

&V>T«, fOtt«IS^5~2 5mVg, -t © M7L 0 . 2~0. 7 c c / g 

©SBfflftC & D > ^o, ^<DfflHmftl5lz33 HTUfflTLg (HE&) 0. 03~0. 1 
mfc#ffiT*«l?L S Iffl 3FL«a*«^Jffl?L*aiciDF«g© 3 0 %J£(_k, ff$KB4 5 

~8 0%©ISH, 0. 1 ~ 1 ti mlzft&T&MJL&£&Z>M?L&mtf£:ia!i3L®m<DlH<D 
2 0%K±> jf$L<B2 5~6 0%Oin?Jb5t^t, JStt, jgiRtt <k fe iff a6 6 

So 

<Any>©#A> 



4 



WO 03/039744 



PCT/JP02/11703 



m © ft ± o & a* *> © t mm 2 n -s «, 

iEADy>tlTB, F, Cl> Br, I#*tfSn**** ^©tT'fe, C 1 

0 0 0 5 ~0. 5gfi!JU<, 0. 0 0 0 5 - 0. 0 5 lfl»SLW. 0. 51 
l^m^ O^lrst, «flfitt1l6*«fiT-rft I — 0. 0 0 0 5g?iiD^& 
<TfeJ:U^\ 0. 0 0 0 5 gfitt, Aoy>f*I)lt5iIM'ft>^DVh 

& iz&vzmfemfr-esb o > tn«ko^&v>***st«j:fcHTta^ft», apt" 

^lt, 25~5 0 0 0 0 ppm«t±<, 5 0 ~ 5 0 0 0 p p mifiHf S b < , 10 0~ 

1 0 0 0 p pmiiiOSFSL^. 2 5 p pm i 0 '>&^ ADy>©iAp*^t^ 
K » jft U A fc^ — 50000ppmJ:9#(^i:, MoT, M$*t£fg 

©sgAte, B i RtfA ay >^§f Ifc^l fc*X ViTfra fc«e>, BiS 

±m<Dm&W.it%)mMlZ\Z, ^itUTNat, Mg, Ca, Zn, Ce&lN'S 

lONaB, ±8B©*-&IMb<tottS&K:£i;s ; £ U ^f>t t*X7X^at® (B i 
O) Mt>^NaMt>Tfilfc«^, ^SI©*&^*|S(h it £ £*t^£n£ 0 

-f ITIKS tlfc_hfB©M g , Ca, Zn, Sm#cD7C^t)> N a £ |WJ 

Miz. €'J/r>S If * jgffl *© Ml* ©te^RB t#A&tiTU*. 
^fnol^fe, £ ©te^^^i; 0 > ftCECttl£fl:*©lp]-t t>© <h^x. £ 



5 



WO 03/039744 



PCT/JP02/11703 



±mM&M4k®Mm\Z&tf2>N a O^fltt, 12Hfi©Mot^tT, 0~lfC 
^fi^«i<, 0. 0 l~lgfiWSU^. lffict^^i, MlftlWt 
•5 £ <h £ 3 0 M*/^0. 0lI?iJ;!]i!>&^t, N a^jpfCcfc-Sii^l*^ 

±mm&Mfc!®lMMlZ&tf%ME, Ca, Zn, C e £ S m <E> M « ft £ 1 O X tt 
2 O J^Ji©^^7C^(D-g-**«> 1 2 iEf-iCM o ICS tT, 0~2lfl*«<t<, 0. 

o i-vi*Ti#ffSl/W. 2lC^*=fc9#^i, ftfc«tttl6*»IST-r<Bc: ft 
fex mtiam&O. 0 lgfiiO^ftl/it, ±BBj£#5n*«&;bnfc«fcSftfeJitt«B©fil±2& 

13 56 K, Rb, Cs, T 1 ^Oi©gf £JQ*.3 ©**$? * L t/>o C 

<«j®©-^S;> 

^(Dmm<Dm^m<tmmm}t. &©— irsc cd -casft*. 

M o a B i b C o c N i d F e e X f Y g Z h S i ,0, (1) 

(5£ff, Xtev//*~><j7 A (Mg), #;V-><?A (Ca), (Zn), ir U A (C 

e) StftT U <i7 A (Sm) &: t*A □ ^ > 3&» £> ft S S¥ ^ 5 H fc£ft -5 4> ft < i: %> 1 « ©55 
m-efeD, Y « -T h U * A ( N a ) , AU!7A ( K ) , Jkk'y^A (Rb), -fc->^A 

(Cs) Rtf^U^A (Tl) *5ft4»*61«n5^a:<ttili©7C*T?*D, 
ZtefrVm (B), U> (P), fltsSf (As) RtX^>^7.^> (W) a8» 6 Z> M S> 31 
MTft*il>&< i*> l«©7c3fT?»<5. a ~ j «-?-ft-6ft ©56il © HC^ Jt £^ft L, 

a = 1 2 ©it, b = 0 . 5~7, c = 0 ~ 1 0 , d = 0 ~ 1 0 ({&bc + d=l~l 
0), e = 0. 05~3, f = 0~2, g=0. 04-2, h = 0~3, i = 5~48 
vmmizSb r> , £fc j ttffi©7c*©R'fctfcffi*«JS 3 5.) 
<M^©Mii^rfe> 

(KT, r^#55S5©#mM-&tu ch^-T^o) £^ft**ft7j<t;:i£#?X«#ifc3-fr, £ 
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^ {buffet t *>\zm$v. tttt. »j*-r* £ itc «t d . M^-r^ii 

»fts-&4& £ IT, (l) iftH^v^X(i^^l6h*7^^©t/Jfn^-*. (2) f?rM© 
N a ©4>fr< £l fc — (3) Efc # © < <h — £ "g" t? 

B liXtCDS^tttfttft. *SVJfi (4) Rff^cDN a K. X © ^ tx^ti 4> & 
< £ fe— fflSS^tr B i tNa <fc X t <b-&«* ft 4 J* *E*-r«« 

*K «r fc: IH R tt fc: lr> . 

d ©5SWfc«**^lft<t**^©a£#iS©:fc#«&jS-r TIB cd® 0T"c&5, 

ViT?, 7-FU^A, #>J^A, ;Hfi>^A, ^'J^A, *^^> U>> t^, 

S*fO-/7 >IS*«***^0' : l'T3ni*^»UT«igS tlS^F^ — ^St^S?^ 2 0- 
5 0 nm©<6>©*$g/H?**©rt t <ftfc:i9 : 3:bH. 

t*7>-7^»*StnA^)o t*X "TXiMte, tl&IB©«fc3fc, (1) tftt'XYT, 

x^^^t*^ v^©^>73:< 1 *>— (2) mmo n a ©4>& < t mm b fc 

(3) f&ft<D'J>fc< t h~ S&£^tfB i i X t ©IS'&iKlfcifcflS'&fcK 
(4) Rff^©N a %.ZfiXf&ft<D*:?L^tl'J>tSL < t h-ffi&^tSB itNaiX 

s. -©fb^te. ^©fiTfinct^siw. tt«E«jejs»£ bx© 
mafi d ©=t 5 tfe^©/jN* ir» t>©-e&a>o ira}»xsiWfci&»*fT 5 

5. 
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&3V>«^-- + *£©t>©£, 2 5 0 - 3 5 0 *C ©iB£«T?Jgl$lffl ©fcffl 3 * fr 

ft*t«)it*»j*l/TW*oi:*H, if* ^;Ub£ *4©#ffi £5* bTV> 

£©*£«:» t**^;Mb^$i©Mi$#mffi;§cT&£ n tft«BttK:»r'b©T* 

So 

5 0-6 5 0 < C©2SS3HiMCTl~l 6 Bf M€ ft © * ff 5 d £ £ 

«**«©»!»«, —«te#jsfc#7c*©ttite*fls «fc »j fT*?n 
fc^KflsttjS*©**}©^ — «£#^#^*©#«&a^b£to©7KteXT©-#<b;fttf 
±IB#ri£#7c*©#*&Sfb •&*©*&*-?© — £Mb t te> «-ric»5c*0«l&Wfls-&* 
C-f) JL|B©##*&«Jfc^4&§ — ffibTffi-&-rs:&8!» (□) ±IB©=&#t 

j^as-fis^**— jsiiig^i> f btiswit^*s> (a) ±aB©«-tti&s<b'&« 
«<ffc-&4&©*tt#-e© — #*b©*:£fc:-&£n*. ±t2?^^<h«> ritii* 

Stt, -fb^'l4©St#, Ji#»Str>ttBrJ££^©iifT&£&«j&>*Skfej (ft^*S*ft/ 
^3itt5)ig) ©:tSH5. C © Sg 9! K * V> -hE© — JEBSIWttt* 10»~2 

4 l$ffl©IBEB& Jif2© — — l» L *«■**© i*£©tt IB £ 

I^ttK-fb** ©a#»wt,»jgi t LT-&trfe©-e$>^>o 

±tB©M£«, ±aE©#^^7c*©^*&«'fb'&«ni^ <DMfcM j pm&m.ikv>) 
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75:^^> c(Dtm\t±m c-r) ~ (-) -e^sn*.— fc-fb ©=& is a d ta* 

m 2 o o *c ~ 7 o o *c © is m T? » 5 c 

±13©— *-fb&tXipJKifc*^T«, :n5Mc< &m>mw* & 

8C»#li^tl/T»6nTVJ5Sll0*ll*«lt5 £ £ feT?**. 

£ A tf M oiPtCO^TO'J^t'J •^ : r>Wt7 >^>te E) ft-S^T S *>©T'&3. 

-&#-r^'fb^^i-e$.n«#tisssn^*)©Ttt7 t ct< , ±e©m o ©&&«<(& 

en 6. ©M o ©ft*&iH'n5-&-*© 4>T! ±fB©Mo/S i — #:-fb ttWiWL & 'P fS. < t h 

*«5-»titi^* t> # &ns«-&«'fbtttt«©ft&JKttti#«fc o ift±ts. 

_hfBS i Ottl&M^«litTlJ, ±0B$)-«*&3Sfc«fcoT 1 0 *i m & T fc # *fc 

£ -6. £©■*-?*>, ##«fci£©i*V>:3 d -f U * ttjff S b < , iff 

IRtt^#5n5ka-AK'>iJA*»S6i:ff*b^. :tl5®S i *& S flS tt W: » 

±E©zktt*»8t^©#-1&8!JlT 1 0 /im^TC^StSIt), Tttteft, 
tttt, 7?'J-tt*BBfcft^ 
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10 0li%*i<k<, 6 0~1 0 0Il%^ffSb^. 4 0 9^ftU£» fc a. 

A F y 'J A © l ^fe^ttH^fc* • 0 , — 1R W fcfcfli $ tizmWmUMiZ 

* >3£*zKfc # 4« <0 * 11 *fc © ¥ 1% tfc 8 « 1 0~5 5/imCD|giTJi 

j^iR»stfcj:-s»*^ft**»tf ens. 3Et, sewttt «fc ft <=> ns. 

-htBro^-ft^a^SS bfc t a — A K y U * ^T©***^ ©^F^fe^tex 

0. 1~5 itm*U<, 0. 1 5 ~ 3 n m7^0?£ L < > 0. 1 5~Um*UDffSb 
<, 0. 15~0. 5 )!t 5 KJf S H/i. 5umJ:D^ttst. ^ftl^Kft* 

**» Stlfc V> 0. l /imJ; O /Jn£ < TfeM^tttEBTte^fiJ-efc^ 
ttASn*^ Sf±Bltfei9unSTisg«#^;U. ft*, JriBt: i — A H U 

* ©7Ktt^-m^> : l 3 T©^*igi? ©¥^Mte> P-if-EiST^es^^jRlJESCT, J 
IS K 11 5 0 fcKtt$ttfc:£ftteL;fc*«oT«J5£U&. -b-r->>ik 
iftSLMS - 2 4 §f I L> #«I¥5 0%ifcbfc, 

&ff^i*U 5~5 0nmTJ&5O^!ff^<, 2 0~5 0 nm*U Off S bU s E 
©¥*S&tt 5 0 nm«fc < Tfc «fcv>j&«, — j& \Z §$5i#E£i * 9 , A^UHl^. — 
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5. ft*, ta-AF>"J*©-*tT¥^ittt?iti¥li:T> 1 0 0 0 - 1 0 
0 0 0 <S© — ©Ef^lSb. ■£■©¥:«§«* — Jfc^ttStt-*. 

@ Bi bT#@£7£<b#J£MbT i fc#ifc>ft^o ^FIEto^i?ft> l§±offiffi$ Rtf 
±fg ta-Ah'i/'J* ©JH»*Xtt0-tt«t + ©-> U 0 . 1 ~ 6 0 *«X**«fc 

<, i ~ 4 5 as%7^$?£ b < > i o ~ 3 o ms%^*cfc o »s b ^. o. 

/hS^i, bT^Jwr-5 7K^S* s #^c<i:ft 0 , «*lgfc*n>Tft#«K*fll 

tft<&*-&*«**. — 6oii%io*t^i, ftm.WL<Dmw}&&MibTm< ft o 

tettt^#£©«^»fetf*HJ8£ft*»^rt t **. 
±K©M o t S i ##-fb^t»£©7fci4^^©-#<b£fr?l^©M o^W-fb 

S i ©*;!✓#) = 0 . 001~100AU<, 0. 02-24 b^. 0 . 0 0 1 

ns— •*fb4&£b-r#*&3nfcMo*a*ii>ft< ft o> +#ft«»tttej&*# snft < ft 3 
»#3»**s. — ;£> i ooio^t^t. s i ^Wfb-&%£— "£Mbbft^MoS##< 
ft»3, £ ©58Wfc«fc* + #ft3&*a*»' &'ttfc < < ft*. 

£©fgBJfc*5^T, |S]±bfc««Ett«l©5eS*fllW9l6A>TttftU35«, Mo^W-fb^ 
t)iS i ^*fc^4&££7ktt*T — #fcbifc*#tt?ft3c/8^*©"T?» If. Mo^S i 
<Smtt>'£W\Z.GknznZ>o _hf5©Co, N i , Fe^CMoRtfS i«n©# 

J«»7c5fl©P*&«'fb-&«»*tDA* t, S 1 C«J*SftfcMo*<**l:i![aJSn, -hfB© 
Co, Ni, Fe«OMoSi;s i6Jl*0#)S»S*tMoi*5ft;**^*ft«lOtll 

iw^scM^ns. fix, 7jci4^t £3— #-fbR-^in«iSff ^xa-&itfl;«jft6 
a*»riE-r*i»fc, adiB©j^K<bsnfcWK# , b«-&Bt^ifeS7^^b, ««E©*/«fijca- 

£ft3. :©ct*?, K»te-fb*^a^aP«P©««Ett«i©flI±K:«F#-rs fc© (=» 
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tt» M o - B i <DM-£rM<k%0, M o - C o ©8£ftfl5#K Mo-N i Ol^tftfe, M 
o - F e ©fc-&IMb«K M o - M g ©ffi^mbtt, Mo-CaOH^Kftft, Mo-Z 
n ©fc^R-flS*, M o - C e (Dm&Mikifo. Mo-SmCl^lftl, M o - N a ©1 

M o -K©*-&»ft'KK M o - R b ©«-&»<fb*lK M o - C s <Z>m&M<tW. 
Mo-T l©«^lft*, Mo-BCK^Ift*, M o - P ©»-&lfcfl:tt» Mo-As 

^IBfc^lHtfcfcitlifcJ:, c ©«£»<£*»«£« j*T*a/*#^*©#*&»fc'& 1 to© 
*tt»T©— #fbftz*ijn»&*trxf§fc«fcoT»3ffi3ft*. 

-ttB#*&«fl:'&*b£ lilt ^©%(D^ftftMitTfetf*ut^ft5. 

Na^Xfig^ (Mg, Ca, Zn, C e S«Sm* SftSSA^ians^a 

fc, figm t*^vx^©7K^tt t*7. vxfb-&tt©*ie»!*iilTiS'&U* % ZtifzitWL&rt. 

x i&fr <Dffim.m.m<D7Km®Lit'£i%>ifr 6&5****»Tfi^ #5nfcttRs**. 

±BE©BiXteB i tN a ^tom-^^M^-fb-a-^tt^ » 5fc © IB T? « JB T£ ©**Jf? 

Ams^i£**£bT© ens ©«:•&*«, «£*=fc o *#&!&^t»c© *>©ts^ 

<> <fc t> /jN3V»»*tt©fc©j&«J; DSfSbl^. bfc^oT, ±E©B i tNatOl^ 
7-fU^A> &0®>m&$>i<fZ> c t^Tt*. «j[JE©«fc 5 fc&gj* k*X ic@ 
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-t©4fc*&«fls£4lji: ltd, mm-^-Jr^, &<k-y m 

Sfc, _kf3fiJc#7c3Sti: LTKS«ffit5 t *, ■* © # » IIHfe * » t bT tt, ««* U 
<^A, 8S*'J^A, iftfbfc'J^A, RRfcUtfA, »»* U £A»**WT* 

>>^A, atJUf^^A, Jg-fb;Hfv">A, ft»;Hfi?!7A, MJl>bfS?9A»**lf 
5Ht*tft5. ±EU»S*tl/TC s S«fl!t5it, * O « Ift « fl5 -fr * £ bTtt, 

iig^-fe~>^A, M-tr-><^A, &-fbir->#A, ^m-bv"i7A, WH-fe ~>t> A#£<fctf « 

±IBjfca-7C* t ITT 1 Sffiffl •*-©4K*&*lfb'&<i&£ UTte* 

tO«»Ift^*tbTB. 'J >f'J ^r>K7> ; E-C'A> U >17> : E-'7A> U 
,*©«»Wfl3'&«(»t UT«, yjJUry tAl U •Jy'yW.T A, y/iHiy + 

ffl V=>T «fc 
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_hK — tf*5£ (l) T^sns«^lt<b«»»JK©«jfiiS©*#^*6ATK:3S-r. 1£& + 

^£©S i ^mfc&i&i: SzKtfeJRT? — fleflsSi*, Mo/S i - # lb # fit £ it ifif £ . 

Jt^DT, F e , Co> Ni, Mg, C a , Z n , Ce, N a , K, Rb, Cs. Tl, 
B, P, As, W<S©#«|&«'fl3-&», ■'E-n-^nCTKiSttlttSiDAS. tl/T, 

M^^b^-^^iD^^o 

fit, mzntcMmmx)**? u-***i:i#bfct, tt*sn&« 
(Djjfe\z& k> &m<Di&vt\zmM-?2>. jfefc, zcommfc&ift^ ua45o~6 sot 

t ©*SJ^J*bTVi*©fc?*U, N a £<at? tfT, V ©;*: 
±B&l$ra©8&*&S©9(fK:lR6ft-r» c ©M8#M©i*#IIl©^-?fe o T t> =t < , •ffilctc 
— Mo/S i — ^{bTfc^^^O^JPi^WttTKtt^S^t ITMtS C 6, 

t?©— #ftRijcjio»**tfXgft«T»ifi-r*»SK:, ^©-S&ct ut-I25£ d) © 

t U y^>©^M^tk (a) ©i*i©-g|5©il^J± (a^ fflSOt'J^fX 
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«5£ (1) O^U -J^XD^m^ik (a) *»6W»ai & b5Kifc» 0 © JS^tfc (a 

ipjR«isafc#&nfc«aE^«#©»*ft««tt» o. 5 ~ 5 mm%-e&z c: ta*?? * 
e> n -a ft f & £ . 

(%) = [(w 0 -w,) /W 0 ] X 1 0 0 

W 0 : M^MIg#^ 15 01CT3 «#M«fc» UT#*zK# £ lifc^ifc *>©©** ( g) 
W x : ^fcBlHBjttlltWW#S3EK: 5 0 0 "C T? 2 ^PflMilfetOlt 

(g) 

lit*, JH^Jt a,ta 2 C»tfT-#ftt*. -^©E£©HC^1£ a x t a 2 ©{fite, 
fn*CD<t o teMtiklZ-TZ £ IP'S, a,«, 1 < a ,/ ( c + d + e ) < 

3SS)ib, a 2 tt, 0<a 2 /b<8Si£t5lTg^. 

friZ, MMtUB iRtfAny>, tr/[:I«^tbT^ Na, tttffc/X 
tt, Mg, Ca, Zn, C eRl)tSm^6Ilin« 1 ogb< tt20K±^6&S)S» 
7C*©«i(&«fl3'&» (KT, rB i <¥©«*&aSfl3'&«lJ tl/Ttt. &&&& 

£LTAn$*>* tt)!K:aRfiU»tl/T, Na, MtKlr/Xte, Mg, Ca> Zn, C 

7K^^'i±©Any>^5^-wbfe^^mtr7.-7^^^tf e>n-s. d©-fb-&^tt, ^17 
mmmi- b o $ ^<D7^m^.^m^ft o > Any>ft*i btAD^^ftt h u ^a©zk 

«?ifc£/B <^*T.fcf .fclr*. £<SfC> Mg, Ca, Zn, C eRtf Sm*5Itfns 1 Ottf 
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a, Mg, Cas Zn, C e XfiSmfflMDiH, ±IB«£lfcfl;*ltt«©-&#*fc^:b 

Fe, CoRtfN i OMSft^*, « «**l*n©«il4lL ©zkigifc £ Jn A 3 . Jg id 
N a , K, C s , R b , T 1 , B , P , As, W<? ©#ftjS&JB'fk;'&*, 0»J 
n©7fc*tt**-hE?!K*i0tfcJjPA*. Hfc, eS65«fitt*4^tt3D<f^U*. 

c i ^mt&mt vxi&it-r h u ^A£ffl vifc o , mm-f ^->yntmmm^ ^r>^^it 

^fttLT, git h U ^/ AXttl^tT- h U ^ ASfflUtlHJ;^. Mg, Ca, 

Zn, CeXttSm«t*#a**ttt, A tf H n 6 ©fiSift^* ©*»*««« tf ^ 

wit'XV^ff'f:. Na^>, Mg, Ca, Zn, C e XttSm^^tlS. 

_LfBM o »©«#&aii{b-&*>!KJS*XttJH»?Rfc A a UfcJfc&Hfc 

ftitS. ft*ftSnfcSSS[* S l^«^-=M*© fe©ti, 2 5 0 - 3 5 0 © A 
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»fc«fcDffi*©»ttfcK#-r*. Z<DtftMfr&&&h<\3.4 5 0- 6 5 O'CCDS 

S^fttT 1-16 l^fiaggOi^Mil;#t„ E*lfc«fc C <D&W -5 

#:#£®Et:xv;*.©§s;&n -hE4Elfilrlin©5fc813©a&K:lK Snf, d©0U#fflcD|^A!i 

<Dm&fcmm.to&taR.&s i ©«te«fc£*m^©Jhia©#j&«fc^fc£zktt*T?-fl: 
fls»tfin*L&«, Any>*mL,fcB i ©«£-&ss*rt;^«j&tfs i ©#u&2n-fb 

S HiiflEtLTOfilStno?. £©a»^JBATfe|HIjHtt£L;fclr» 0 

* & -r b « m m © m & tg m © « j& it \z t> ■& t as « -r n a =t ^ . 

ittiUM^Natfftm Mg, Ca, Zn, CeXttSmOVifnm< 
£ fe-a©$*"fl;^«»©*ai*tt, Bi, Na, Mg, Ca, Zn, CeXttSm©» 
a*-tK-#5£ (l) ^*sn«»^Kft*«aE©ip|^5cai©**i!£Jti*:««fc3fc:Hjg-r 

n^cfcvi. sfc. c i «n<Dmijam\t* *Asnfcc i ©£T#*a^itrt;*&«« 

2*bT» 2 5- 5 0 0 0 OSfip pm<h&S«k5C8stn-r<5©#«fc<, 5 0 - 5 0 0 0 
fifip pmt!4«J:5 fcSlPtSO*»ffS L < , 1 0 0 - 1 0 0 0fi*p p m t fc Z> £ 
5 fc*Jnr *©*«««>» 2 5Stppm«kOil>ani, t'J7*f>|t:7?7 

i§ B e H *^©i^©s**£M{Sii^i-^^#it-r, ±ib^ "j 7-f>iik'777MHii(?) 
^x.ot, ««Eem©«fls*a<«|.&*t»4. 
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^>©SfS> t^b^, J ©tttt, 0-0. 5 #=fc < , _hfB© 0 . 0 0 0 5 - 0. 5 

tttto, T^^-fe±tB©M^^^T# e>ns±ia (i) T^*n*«^R-fb«»«f \z 

Any>^ftL&<Tt)J:H. jCWOSjlATO. 0 0 0 5 «fc O /Jn £ » 

APy>**JH«[-J-*Jl«S!RiR-r*>^ DV hffifc*5tt*i!l|jfc|R#&TT* 0 . 
j = 0 tmm StlS. j#0~0. 0 0 0 5 ©ISHrtT&^Tfc, ±fE©S f£ & 

d CT?V»5«ffiS5ftil6{bR^©A#«<i: Lilt -bfBLfcJ;?&, y D Hl/>> -fy 
^^>X«^-->^ 0—7* S —JUm& <E> 7 2 a U > X\Z X * p a U -i * 
SJS, ^nei/>xi^y^>ii s 7>*~ 7<D&WTlZ7 & 0 a~ h U^Xtt* ^ 

IkU2 0 - 7 0 09AtfM, «»#X&£a>6fc*ffl-&;Sf*£i|& 

EOJ:5Kl/Ti8Sft&*jH±IC 2 5 0 - 4 5 0 -C © iSSIS H&tfSTffi- 1 O^ffi© 

ffi^r, o. 5~i ofj><Dmtemm-cmA?z>z£.\z&-3TMft2nz>. 

tib(c43^t. ¥u>mfc&, t ? uv-i >miRm, 7?ojunm$im, 7?u 
i^owm, 7# o frmwm. £»«*©£««, rmtDmv-u&z. 

<D=E)Vm X 1 0 o 
1/ >© ; e;H5:) x i o o 
©^e;H&) x i o o 
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XOtJUfc) X 1 o 0 

-7t7V)l>mW.m (=E)V%) = UM©tJH:/ft^L&yo £b>0 

tJUfc) x i o o 

immw i ] 

£f\ A° 5 =E U l/x^IiT >^E: > 9 4 . 1 g $ 4 0 0 m 1 *JP ft b T £ •& £ . 
2fcfcffllB6f&=:« 7 . 18g, *»3/Uh25. 8 g RZfiffiM— v >T )V 3 7 . 8g£#fi 

*6 om i cjniUT^»s-&5. £ns©&ifc£» 3s#-K:J£#bft:a<e>®* ic^-^-r 

5. *C, «*40mlC*!)»0. 8 5 gSMS* U 9 A 0 . 3 6 g fciBfiTK: J8 
^$i±T, ±SBX5 U-fcl0^.a. mftBi'Vjj (ta-AH->'JA) 

^tt J ?S*«4 0 nm) 4 8g£iPAT> ^^T?, Na£0. 57%1 

ii&^it7YX5 8. ig*ip^.T, mnm-t-r^. z\<dx ? i> -£Mf£$ib 
fern, s^a^-e 3 o o t / i iraoMifc^. »snfc6«H#S'Mi*»» 

mm, ffi $ 4 mm©il IrfTiSEKl' b , 5 0 0 IS / 4 ©ttfife Sfro T, 

fc^IfefbttttiKtbfc. 

Mo:Bi:Co:Ni: Fe:Na:B:K:Si =12:5:2:3:0. 4: 
0. 39:6. 2:0. 08:18 
[IfcSftW 2 ] 

A^^E U 7"f>t7> ; &> 94. 1 g*JS*4 0 0ml \Z M ffo b Tfeffi £ 1* -5 . & £ 
ltlri7. 18g, «|3/Uh2 5. 8 gRtfffiBt— y 3 7 . 8gS«*6 
0ml tlPlUT*«St*. d*lS©i8fflc£, \ZjSt# b Jfi* 6 * * fc S £r"T * . 

I*4 0mli;*-)|'0. 8 5 gStf«l*U >7A0. 3 6gSJpITt*« 
StT, ±E7 7 U -fc'iP*.*. J»^»^U* (¥^-*ifi* s 4 0nm) 4 

8g§jp^.T, ?6^{cji^-r^ 0 ^ u — &jjqjiftttJftbfc«, a«»i«T?3o 

Ot/ll^^©iajllC#t. #&nfc!S[«H#:*»»b, M7JC 1 5 0 m 1 C7>t = 
T7K 1 0ml §SPx.^i![-r^„ N a £ 0 . 5 2 5 8 . 

lgSip^T, Jt^?g^-r^o 7y-*jqJlft*£*bfc«> #6ft&«k«a#ft/h 
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i:Co:Ni:Fe:Na:B:K:Si =12:5:2:3:0. 4:0. 3 
7:0.2:0.08:18 

irnmm 3 ] 

A^^EU ^^>^T >^> 5 4 g £M7.k 2 5 0 ml Id MM l> T $ it" £ . ^{C5Bi? 
H — «*7. 18g, ii3/\*;Ph2 5. 8 g&tfiig®? — y T)V 3 7 . 8g$l7R6 0m 

i»»y'j*4 sg^jDiT, ^^-fcs^-r^o u -&wm&mvtc 

&mnmmx~ 3 o ox:/ imm<DMmmiztt't. %^nrzmmmm^(Dm.um^ 

(fiili : 1. 311%) A7t'jyr>l7>t>4 0. 1 g*M*l 

5 0ml ^T>^E^TtK1 0ml SiP b ft -5 „ # fc, «* 4 0 m 1 

K^^^O. 8 5 gXtfWBfc* U S A 0 . 3 6 g £ in ifi T £ i£ £ it" T, ± IE * ^ 1 J — 
fcJP;t<5. , N a £ 0 . 4 5 XHSbfc&JRlfetf 5 8 . 1 gSJ)P^.T> 1# 

H0D^5 'J — *JjQSftft»Ufca, #5nfcfittHI*S*i!)«»iCTg5mm, IS $ 
4mm©ti}:ffMlb, 3fcK 5 0 0 X, / 4 P# FbT © g| £ fT ^ T, fiife^tbfco 

fr&frmmfr <bwfM-zn%Mm\z. ^©Bc^ifc***- . 

Mo:Bi:Co:Ni :Fe: N a : B : K : S i = 1 2 : 5 : 2 : 3 : 0 . 4:0. 
35:0. 2:0. 08:18 
WaoBOtiJ^rXOSflta! t a,tt, ftl^n6. 9£5. IT**. 
[JtiSIIM 1 ] 

[it&mmm 2 ] 

hhsm 2 tm—mm<Dmm^mm-r^^\z, ^x^^mn^m^mmtmrnizmm^. 

o=t 3 £ Ull enfc«^B&ifcttM#©J£S^»*©*ttai££fr<^ J^ifc^J 2 hmm 
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[ttmmmm 3 ] 

mmm 3 t m—mj&<DMM*&<D£5 \zmu\stz* ^ ? ^ v y ? >mj > * > 9 4. 
1 g §M7jc4 0 om 1 iziuuisTmmz&z* #.\zffim.m—§k 7 . isg, mm^ k>v 

h2 5. 8 gRtfiir^T-^ 3 7 . 8g^|iE*6 0mlllj)DiBUTgi$t5, H ft 

Oml (C*>7f 0. 8 5 gR^it^U'JAO. 3 6 g £iPi&T \Z mM 
5 -frT, JilEX 5 U — IC in A -5 o & , 3 p -f ¥)V y'JA 2 4 0 g ({Bb> SiO z ^ 

H^T?3 0 CC/1 ^^Oi®lt:#t. l»6nfcfi«l#*»»l. »57K 15 0ml 
!I7> ; E-7*1 Om 1 £ }JD # ~r 3 „ JfclC, N a £ 0 . 45 ^aSlfe^MK^ 
V7.5 8. lg£in*-T, iti*«-&-rs. U— &JP»ft*ftbfc«, #6tlfc& 

ttlftS/MjMCTiSmm, ft £ 4 mm \Z ¥I&]&m b , *t 5 0 0 t/4 

tyn t° UXDB6<bRJK*H«EU&«»&* 1 KiSbfc. 

1 ~ 3 , Uc1$t*£Mkm 1-3 ©tt$Bftfcttrftk*K©<fttta£) 
±EOi5t bTM«bfc«^»fcttttl*©Jfc3EiB«, *ffl?L*a*«fc^ffl7L^*** 

ItSSWtt, flit l:J;5BETSl:J;i3ISlfc. SJl£«ISgtt, *#JSW 
MAM S - 8 0 0 Ol^ftffl b7c„ 

*«fPJJr«#7'U--f "if 9 3 1 0 - P C 2 bfc. 

(7*d e l/>©lHt£jS) 

H^iHfc^jlij^ 0m 1 * |#g& 1 5mm©Xf>l/7iS7-^3'-yt7-7 httSffr 

«£asjj*b, 7*ot:i/>isi o%, ^^-Atsi 7 &tfffift*ft7 3 %©nm 
^x**ffifcTaiis*T, nsfcfli lttk&mmm 1 t*&ifci$M 2 . o#, 3iot, 

£»09 2 tJfcifc^iftfcl 2 ttg§ftftll#[ffl 1 . 8fJ>, 3 0 5 1C , 3 <h ft & §H Ifc #J 3 

ftfelSlHl. 8#, 3 0 0 "CtDfcfomUiZT, 7 □ fcf U > © MfcRfo b £ Z. 5 , 
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tz&. sicjiiT, mnmm<Dm^t\t, o. 03-0. liimtsfti-si^x 

O a 



m i 







annual 


(0. 0 3~0. 1 wm) 


(0. 1 — 1 Mm) 






Jim 


mm i 


1&8 


0.35 


68 


23 


98.2 


1 90.3 


4 5 


2 


17.7 


0.36 


63 


28 


9a o 


90.3 


43 


£9*09 3 


17.0 


0.36 


60 


35 


99.0 


90.7 


4. 6 


m&mm 1 


29.0 


0.32 


70 


10 


98. 1 


sa 2 


4 1 


2 


28.9 


0.32 


69 


10 


95.5 


86.4 


3.3 


JtfegWfJ 3 


27.5 


0.33 


68 


11 


96. 5 


87.3 


3.4 




Ml, 2 


, 3 T?»Sftfc*^»*b4 






1 — 1 



tfm©i?L§a^jg'>T* 0 , T^nl/OJR*. 7 ^ U It 01 1 , 2, 3 

<B i JiCft©ii&;bqlS»te«t:.53&**BIS«> 
[M0I4] 

/^^U ^r>i7 >^E> 9 4 . 1 g **fi* 4 0 0 ml KUDfi U T . ^tC 

5i^^-^7. 18g, SlS3A*;Ph2 5. 8 gRtf«»Zy ir;l/ 3 7. 8 g &&67.K 6 

Omi i:liniaiTgi$t§, ZLnz&mmz. lzM&TZ>° 

friz, MtK4 Om 1 lZ*<y & 0 . 8 5gai>'«lAU-7A0. 3 6 g &JnifiTfcJgfll 

*7 u — *jbn#a«;ttu;&:«, aa»ii5T3 o ot/ienioifej8iii:#t. #«=>ftfe 

*m@<l*£8Hfr *EtK 1 50mlC7>tz7*l 0ml £ in # "T 3 . N 
a§0. 45%Sitfc*^ik'X?75 8. 1 g^ftiT, atfig'&i-*. 

Mo:Bi.:Co:Ni : F e : Na : B ; K : S i =1 2 : 5 : 2 : 3 : 0. 4:0. 
35:0. 2:0. 08:24 
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(ft it 01 4 ozfu h v > <DW.fcKfo$kW) 
5> sjsm 3 i o ■c (its 2 cstisi^f e>tifc. 

3<hlH — sM^ttS^B i MiN-^fficDiMi^ t Rl$ t jRJjp bfc d i: £1. |W11iM~ 
Ufc^Sm^* 2 K^bfc. 



fg2 







WM 


7t> VJVWL 

we 




98.5 


90. 6 


4. 5 


itfS^Ii^J 4 


96.6 


88. 8 


3.8 



trnrnm s ] 

A ^ ^ U yr>f7> : E> 54gS«*2 5 0 ml ICjniS b T?§#F $ 1* -5 . ^fCfii^ 
fg^ifc 7 . i8g, 5§Bln;i;P h 3 1 . 8 g %.zfiffim — y >r )V Z 1 . 8g£M7j<6 0ni 

isiii?3 o ot/isiKoinn#t. m£tifcMmnmte<D%LVi®fc usmm 

M : 1. 411%) St&lfrb, /t7t'J^T>i7>t>4 0. 1 g *M* 1 5 0 m 1 
\Z7 >^e-T7K 1 0 m 1 &-h\lZ-mffiVtzmmiZfrffi.-t%. K*4 0ml 

0. 8 5 g RtfffiS* U V A 0 . 3 6 g 4iDfiTHI«$ tT, ±f5X 5 U — fcill*.*. 
VK\Z, Na£0. 4 5^1^lfc*Rlf7V7 5 8. lg&JP;tT> Si # *1 1§r "T & - 

Mo:Bi:Co:Ni:Fe:Na:B:K:Si = 12: 5:2. 5:2. 5:0. 
4:0. 35:0. 2:0. 08:24 
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m^M'(tmmM2 0ml £i*g« 1 5Inm^)7f>^XllSt^-yt7•; bttSJS 

lg§i*4 0 0ml fcJP«LT*»S**. # K ?$mffl-£fc 7 . 18g, 

h3 1. 8 g RtffllBS — y 4r;i/ 3 1 . 8 g £M?k 6 0 m 1 IZMU lT^»St5. Ctl 

as #Kai«iL izm-s-r** 

tt*4 0ml l:*">»0. 8 5 g RtfflSBt* 'J •> A 0 . 36gSHiTC»» 

^7ij-siDiKisifct, ^iiii-c 3 o o *c/ i ^r»i©Mii;#t. #enfc 

fcfctfBtt&tirW'L-* 5 Oml t7> ; E-77Kl Om 1 * JP X ft ffc "T 3 . #C N 

a*0. 4 5%lSLf;*Klh'7YX5 8. lg£iP*-T, fHWM^'t -5 , 

U — *Ja*ate*bfc«, i6nfel«HftS'Miflll:Tf5ram, i«$4mm©#l 

5«tflrftj53ss!b, &iz 5 o o *c/4 nm^mi^^n-o x. Miibfc. ^ 
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99. 1 


90. 8 


4. 7 


it&mmM 5 


95.4 


87. 8 


3. 6 



[HIfc0iJ 6 ] 

K7t l jyT>l7> : E;^A9 4. 1 g &MtK4 0 Om 1 tiPl* b T*§£? £ itfc. 
5g^Sg-g£7. 18g, 113A;H2 5. 8g^Iil-y^3 8. 7g$ 
«7k6 Oml KUmMft LTt#Stfc. H OD = i& £ %ft \Z b 6 & * K 
^ViT, 31 09?g-&?&{~, 3jsr>^0. 8 5 gSfiilAU^AO. 3 6 8**6*4 Oml 
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*(3> fflllT'ittl: Lfc-f t>S»*C«» h*XV7 1 0 0 g 
lt'X77t*58. lgt'>iJ*6 4gtftlDAT, $#*g£"bfc. 

jfeic, ccd t. ^ u — *iinfftfti*b&«, a«*BB»T? 3 o o i «FW©«iiffls»c«- 

bfco H6nfcft«B#*/MJJ»*f:T, «5mm, ffi $ 4 mm © \Z fl §fcf&M b , 

^jtssi 4 t^-r. 

Kfemizftmi'. ¥u>mmi 0 %, 1 7 %s^iti 73%©g 

310 'ctcx, m 5 tc^-f K*e**»#6tifc. 

(C 1 ^flclfS) 

1 0 0 tKanjS&b, Jfcj£bfc#X£«7kfciftJR;*ii-T, -f *->^ p-7 McTj£*b&. 
6 ] 

jsitittf; ifc^ t >si7Xii«^fxYx 1 0 0 g tfc. &.fz. mm-r 
v v C7A4 2 . 0 g ^^jfc^fcmn&bTsapsitjfc.' 

fcg^bfc. J*#i8-&bfc«, #&nfce^«:iR**«s#*iab«:jiftbfc. # 

Sn&^Kik'^77©Natfl«0. 5 3fia%-e$>ofco 

£1*00 6 ©Aay>f ?£^f Lfc^^Ht:XT7©ftt) K> fc±HB©N a bfei^ 
Rlk^TXMSiffllfcH^fi, 6 £Hg$Hc IT, «£-ffcfc*tt8E*»itb, 

S3 1 0*CK:*SJtSK^ig**, S5C*t. 
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immm i ] 

ffiMT*m®nz b^-r *>3cm7k\zmw. tf* ?x i o o g tmm-? ?* : so i± 2 5 g t 

^H7> ; E- I 7A3 8. 1 gR^Sft7>t^'>A0. 3 g £ -f 

ifc^gtk'xTxroc is^Mgttii«n**no. o9ii%a^o. 8 3a 
Lit&mmM 7 ] 

SBMTMfc bfc-f ^->3Sm7Kt«iM tfX 77 1 0 0 g tiB^V^v"^ A 25gi 

si7>t-^A38. 1 g ^->^m7jct Mmhxmm^^ 

^^l^tt^Mii b£f;*gb7Co # SftfcM g bfc^Rib'XVXCDMgttttt 0 . 

8 3 Ii%fife^fc. 

&RJ&m& 3 1 ot fc* S5l;*t. 
8 ] 

ffi&T*m&\Z bfc-l' t>^i7KCffiifXT7, 1 0 0 g t«it*;Wv">A 2 5 g tft 
*#3-&fc 0 S»t H U !7 A 4 2 gR^lftt h »J -7 A 0 . 3 g £ * >3Sm7K 

fcJqJ»bT»#«*iirfc. C = £ fc S# b'fcrt* 6 b fc. S#ffi-&bfc 

tf7.V7.OCl, NaS^Ca^tllUn^no. 0 911%, 0. 4 5llXRtf 
0 . 3 0 li%T'$ o fee 
£1*016 KfB*c©/\ ay bfcjfctft* tf 7 vxcftb 0 fc_L!B© A 



26 



WO 03/039744 



PCT/JP02/11703 



jSfcfcRtf 310t iz&lf 35 5 

[H^^J 9-12] 

6 ^-r « t & * j; 5 fc , a d *f >m% u Tc&mm m t. v * l ^ «> 

S^MftM 6 tPI«lfcT*4 K^Sn*««t*«Jftbfc. fit, E*l UT, H 

*** 3 i ox;fc*»j-*Ki6»*ft, s 5 

[Jt«*»W 8 ] 

ffilTitttlfc-f t'X^T. 1 0 0 g t«»*;p->>?A 25gtS 

— (cfg-g- ufc. «t#«-& ufca, nsftfcefta«ft*Mi 
n-fno. 3 0ii%, o. 4 5 ms%T&-p fc. 

(*»«) 

£lfe0!l 5 &JtttftMM 6 tolg*A>59i6*a:J:5 fc, C 1 * « -& fl; *f j» « Jn A 

sciifcckoT, a^s|ECjg»*#^.* c < . d tr u yuitrnz o . 3%r6]±£ 
-a- -5 z £fc©-c\ ^m-jR^*o. 4 %[pj± t75«i?#fe. 
$ s icsfc, nmm.8 tmm&fjbmtfnmm 9-12 t^i^nfc. 
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[makw 1 3 ] 

A7t'J7*r>l7> ; e-^A94. lg £M7j< 4 0 0 ml \Z MM L T ®M $ "It Jfc o 
7 X □ ( B *7X D zSJVQm) 6 4g*«* 2 5 6 ml CJOATflUflfc. 
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ffiMM — tt8. 9 7g, lS3/Uh3 2. 3 g*«fcrX?«ai-y^^3 2 . 3 gS-ft 

>^i*6 0mn:ipitxi§)|b 1 ffiE7K$HRScfc:!fc* f;:*g£-Lig#L;fc = ;i©*i£- 

6 9 g :fe«fctfflt®;ft U V A 0 . 4 5 g £-f :*>XJfc*4 0 m 1 Kftlifl 

Kith | J^A42. o g s-r^>ss*2Kfcins»UT»#s-&fc. 

fc. fl5tlfc*Sik'77XONattittO. 5 3fi*%-e&^fco 

±S3©Na£0. 5 Sli^l'&LfceficD^Kit'^^^Sii. 7 g £ _L IB *g i£ 

0 TC/ 1 ^^©^«0.SlC#bfco % 6nfcett@*$/hifi£fit:T, S5miru i§ £ 
4mm<Z)<S?filK:*T<6^aiu, *f7y 5 0 0 *C / 4 B# M CD £ ff o Ttt ft 

Mo:Bi:Co:Ni:Fe:Na:B:K:Si = 12:3:2. 5:2. 5:0. 
5:0. 4:0. 4:0. 1:24 

%E.\zT&mmm 2 . 0 fjuzxm'M-z^x. 7u t? ix>©^-fbsis$sjSM^ 3 1 0 *c 

[JttfcftUtt* 9 ] 

A' 5 ^ U >Wt7 > ^ — ty 2± 9 4. 1 g £-f ^->32^7K 4 0 0 ml £inf& Hg| 
ifcfc, «SBft»:^*c 8 . 9 7g, «|3A'i^3 2. 3 g RtfSilj^ = y )V 3 2 . 
3g$'f^>3^M7K6 0ml \Z Hafgk b T»# $ it fc . C©ri^^»tSj$US:^5 
fr?g-&b7t„ dOffl'&flEt, 3fc^B> 1 • 6 9 g43 i^figm* U •> A 0 . 4 5g£-f 
*>3£^7k4 0 m 1 fciraffl»#3-&&fifc*JB*.T, it^J 1 3 

TJBVs&Na&O. 5 3li%I^bfcefe©*KSt'7-7X5 8. 1 g £ JQ ^. , III 
7iay^ (B*7lPyJHtS) 6 4 g £MtK2 5 6 ml An A T i%W V It ?S * is Jn 

^tr, c©x 5 u — sjjn«H6j»bfc«, ffift#B*T? 3 o cc/ i «fw©j»«iac# 
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*t7?7^CT 5 0 0 t/48fFIWi)i£SfToTSltlfc. tt & * S * 

sn*M«&<E>£JRj5fca-©i|&j£JfcW:, #©3i 0 t'^o fc» 

Mo:Bi:Co:Ni:Fe:Na:B:K:Si = 12:3:2. 5:2. 5:0. 
5:0. 4:0. 4:0. 1:24 

Z. <DMM 20ml5ftil5 mmCXf >l/7iSt-f ^ - S> * $r y h ft £ * * 
»U ■? P If U>jBS 1 0 %> 7?-AiSl 7%^J;^iIl7 3%©I»^^S 
tECTi«il2. 0 $>KT3ij&3-frT, ^ D If P > ©Mfb£/& $ SJ&tSlg 3 1 0 *C 
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feft^ (%) 
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jti^ (%) 


mm> (%) 


W (%) 


7&wm 
w (%) 


□ pT 

W (%) 
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93.7 


3.4 


92.4 


a4 


95.8 . 




98. 1 


945 


2.5 


92.7 


2.5 


95.2 



(«*) 

l 3 iiitiK^J^^J 9 i©»**S9I&j&»fcJ;"3fc, ^©Mo/S i — £Mb# 
M£0. 6 96 Is! ±£1*3 d htfU'gfCo 

mmw i 4 ] 

/t 7 t U 37* :r > jg? 7 >^& — •J'A 9 4. 1 g &-f :t >3£^7.k 4 0 0 m 1 fcinffc btil* 
2. 3g*'ft>35»*6 Omli:»ftLT*j»aiifc. £ © = * J»# L 

Jt^Lfeo #Sft&zkteJK»?*£, ^i^-f if- (tYMSLK-21) \ZT 2 0 
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y v -&]}Qm&.mvfri&. ^ifflgi?3 o ot/ii^fi0iiiii#t 

Mo:Bi:Co:Ni:Fe:Na:B:K:Si = 12:3:2. 5:2. 5:0. 

5:0. 4:0. 4:0. 1:24 

£©*£-|t'ffc;ttttfflE 2 0ml S^ll SmmO^f >U^89St'f tf — ^T^rv h # 
KJSWK&tSb, :/n tru>*K l 0 %, X^-Aiftg 1 7 cfcrjc^^jii^ 7 3 
HCM* £#JE CTi«^^ 2 . OttTlIStt, ^ □ hf V > ©IMtEJfc ^HJS b 
feo S*fi«3 1 OtfcT, * 8 6 tl7c„ 

[Jfc**^Ife« 1 0 ] 

ft 4 5? ±4 If- . (f7 bttSL K- 2 1 ) £cfc -S^tfc^aSff fc>&*^ fc&fl-tt, H 
gfeM 1 4i|«tLT, 1i-&j^'fb^i4^*MiiU, :/ D tf 1/ > CD BASE* & Sfett b = 

a& o o 

Mo:Bi:Co:Ni:-Fe:Na:B: K: S i=12 : 3 : 2. 5:2. 5:0. 
5:0. 4:0. 4:0. 1:24 

RSIS3 1 0 < C^*3^^S^^^«TIB© £ h*5 0 

(»*) 

ihm i 4 ^jttamKM i o K^snsis*^ e> w * -5 \z, ftmmw&ir? n 



31 



WO 03/039744 



PCT/JP02/11703 



* 8 
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W (%) 


m$&\ 14 
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92.3 
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90.9 
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95.5 


J:b£*9li^J10 


97.6 


92.5 


46 


90.3 


45 


94 8 



imakm is] 

7X D >^ (B*7ID v^frig) 3 2 0 g £-f >3£^7K 1 2 8 0 ml Ki)D*-T*S 
}^ L7ci&£, /fr^Erv^-f if — (t7 httlLK- 2 1) (IT2 0 »W»«jail/fc. # 
ifc$&3«© t a. — A H ~> U *^««CD¥l%&St4 0 . 3tfmt*?fc. ka. — A 

H->U -fe-f ^>>^^*t^LM S - 2 4fcTW£bfc. 

/x^tu > : 6Z^A9 4. 1 g * >3£&7.K 4 0 0 ml 2m *ft b T * # 

^-frfeo «M — it 8. 9 7g, Il3/^b3 2. 3 g*3JcI/5SM-^^^ 3 

Sffc* fciE'&bjfc. C©I^^IC, *»>fl»l. 6 9 g *3 J:Z>*5g^* U A 0 . 4 5 g £: 
-T :f >3£&7]C4 0m 1 iJ0*SJgfl¥ $ it fc« * IP * T . *S » # b £: . 

i^T^tttbfc-TtVX^TklCffilt^VT; 1 0 0 g4^$*fc. 

^V^-e, #6nfcNaSttl/fc*ft*t777 3 4. 7 gSt/±Eka-A Fv U 

©X7U-*jjp»ft«bfca, ^^^BliT 3 o o t / 1 #en 

j^l;T 5 0 0 -C/4 P#IB©«ll**ff oT*^»ft1fctt«*#fc. 

Mo :B i : Co :Ni :Fe :Na :B :K: Si = 12 : 3 : 2. 5:2. 5:0 
5:0. 4:0. 4:0. 1:24 
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Z. £>££Bfefc<Klftkli 2 0ml Sftgl 5mmtDXf>UXl31t-1'^-yt^7 h# 

mux *&i%i£izT&MmF3 2 . o fMcTiija^ii-T, yp \l u><Dm.fcfcfczmmv 

[J£«£|i|ifc0!j 1 1 ] 

TIDyJV (B*7XD-^j|/ai) 3 2 0 g ^" >32M7.k 1 2 8 0ml IliDAti 

s i ©^iHt^-t/ 1 it, ±m<D7 x.az?)i(DMmm&m^fr&>?\-u, mmmis 

Mo:Bi:Co:Ni:Fe:Na:B:K:Si = 12:3:2. 5:2. 5:0. 
5:0. 4:0. 4:0. 1:24 

09 1 2 ] 

i»Ml5tHit:lT, «-&BHb4&tt*£«ifil^ -7u\ZV><Dm.fcKm*i 

Mo:Bi:Co:Ni:Fe:Na:B:K:Si = 12: 3:2. 5:2. 5:0. 
5:0. 4:0. 4:0. 1:24 
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JR^ (%) 
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94. 2 


1.6 
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. 2.4 


92.8 


2.4 


95.2 




97.9 


95.2 


2. 1 


93.2 


2. 1 


95.3 



(16*) 

1 5 t Jttt£f*0!l 1 1 Rtf 2 2 t<D&5kfr £> B J 5- 3 fc, 3r^©ta-A 

^"o tri^>Cftap* 1 . 0-1. 1 %ft±£-t»:£ c ^-w-jrsp 
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£0. 5~0. 6 %|R]_h$it.2> Z. iztf-Vgtz. 
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t * o i ffl 

-t<Dlt*S«^ 5 - 2 5 m 2 / g , ^C9$BJL#*S^ 0 . 2-0. 7 c c/gOlBftC 
^(DMlLmftltilZ&^-CMlim (W.®) Hfi 0 . 03~0. 1/traHMt 
^> JKB ?L <fc 0 6tl^>ilB?L^^«^:^?L^I*© 5 13 CD 3 0 %£k±. 0. 1 - 1 ul m 
?¥«E-r-S«e?LC«fcO £8?) 6 tlS «£«?L*«© -5 •& co 2 0 % £*±*5 .fctflHTLe 

mmtfO. 03/jmJ;D *2 ^ffl£-j&« 1 0 % &>T (Dftlfi Z^T 2> £ £ <L f * 

St it %Q M M . 

□ >£§Jjg-t3^,*B SteSHbEJS, ^nKl/VXIJ-f v^f>*67^ U n - h 'J 
3. TI3 — flSiS; (1) TSSn*»3fc« 1 x«2E*©a^ttfls«ftk«. 

M o a B i b C o c N i d F e e X f Y g Z h S i i O i (1) 
(St, X«T//^v">A (Mg), Xfrz/OA (Ca), MIB (ZnK -fe U A (C 
e)> itvU^A (Sm) & D y > <=> Z> m if* 6 S lin 3 '> U < t %> 1 M cOtc^ 
1? & D , Yttth'J-JA (Nah # U A ( K K JHf & A (Rb), -fe^^A (C 
s) ~Bl1S-$ U A (T 1 ) d» £>jgtfti-54>&< i: 1 ac07C^"ea& 0> Z« 

sfctf* (B), U> (P), flfcld (As) Rtf * >2f*^> (W) S 6 jgfcfn 
5^ft< t% li®7C^T*-&. a — j «^n-6ncD7c3i©]iC J ?J*£*:b L, a 

= 1 2©tf, b = 0 . 5 — 7 , c = 0 — 1 0 , d = 0 — 1 0 (<Sbc+d=l — 1 
0), e = 0 . 05 — 3, f = 0 — 2 , g = 0 . 04-2, h = 0 — 3 , i=5— 48 
cofgfflca&O, £fc j ttm©5£*©lltetfctB£#6J£3i**«fltT?»-S.> 

2fc* i - 3 ovifn^icEtos^*^**!*. 

5 . ±iHcoAn^>«ci -??a&^if^^ i - 4 (Du-fnfrizizmmnm&mtmMMo 

6. ±EAPy>©^tttt. 1 2gfiOMot#LT, 0. 0 0 0 5 - 0. 5 fC 1 ? 
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7 . &&&7c&<D#i&mtoGto<D7k&jik^0—ft{£&zfito!(k&&t5xm&i&Tm&iR 3 

Sin*na3-r*ttiiffiK#«iftx8 tfx v^-fb-g-'fe £ * 

9 . temmmfc(DK}&Mmtf, 0. 5 ~ 5 z. t &&m£-tz>m&m 8 tie 

•J©«#lHt4&tta&©«i62r8!. 
fti&MM (%) = [(w 0 -w,) /w 0 ] x 1 0 0 

W 0 : Mmmm»% 1 50tt3 B#rafe»bTtt**«-SI»^fc*>©C!>fiS (g) 
Wj : #**^*»V»fcWIB««EWK<*:*HK: 5 0 0 *C T 2 MJRfflS U 
(g) 

i o. #j£#^*©#*&«fc^»©;ictt#T©— frfbRtf2m»*-&tfxg sst«*s 

3 tffi«©1!S'&»{b«jttJi«E*«5fi-r**asfc*^T, t U :7:r >©:£IiC^Jt (a) ©ft 
©-^©K^tt (aj) fflSO : EUyT>, lfc> r»;ir^Xf43;t;HCDf|»5;<tfe- 

ffiK#£ilift'r*fl&ig*]|g;fc:«, t^E U ^^©^rJR^ifc (a) 

Ea l SlVifcaO ©H^Jt (a 2 ) *B S © U :/ 5 s > <h M 7 V * fb-&#» t * Tktt 

<bt(M«©Mai^^c 

11. aii»l<a, / (c+d + e) <3T*0, a,jJ«0<a 2 /b<8T*5i:tS 

^^tr^it^^i o K:a3m©a^Kft:«»ttii©»ifi*}5fe. 

1 2. ^^*©«*SSft^**toAfc*ttJH»J»^©«*tt^fc»«^S*ifi-rcii:S 

^m^-^^m^mi o Krett©«^K*t4&ftfcaE©«i§#ft. 

13. ©Mffi^O^^Sfc^SflfO . 1-1 0 /imT-^'SutStttt 

zm^m i 2 fc:K<8©«£i&fc*»ftfeflt©a4iS:£is. 
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14. t'j^f>*l6Rft^*©i p~i o oiix^, tu zf^y^^i^mt^r^ 
m W \ b ^ t £ * '[4 m T © - # ft * fr o T # 6 ti 3 7j< # ifc ^ T & 3 z. t £ ft W £ T 3 

15. ^^•^•ft-a-t/^ho.-A Hi/U*Tfe^Ii$^ait5i*S7~ l 4® 

^-rn^{cfB«(Dig^i?ft#)®i«©Mii^feo 

16. ta-AFy'JAOl &!fe^¥i%£E7^ 1 5 — 5 0 nmX~&Z> Z t £<&Wl£?2>m 

5fc9U 5 ^temoii^^ft^M^csjit^s,, 

1 7 . Mt&mmmwimjiMiz&v z>t\im&mtf 2 0 0-40 ott^^u t^#t tt 
zm&m 8~i6 ©^-rn^{ciBm®a^^ftfeMi»cDMig^^ 0 
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